Adenovirus-mediated CTLA4Ig or CD40Ig gene transfer delays pancreatic islet rejection in a rat-to-mouse xenotransplantation model after systemic but not local expression.
Transient costimulation signal blockade of either CD28/CD80-86 interactions and/or CD40/CD154 interactions can prevent islet rejection in some models of both allo- and xenotransplantation. We have used adenoviruses coding for CTLA4Ig or CD40Ig and compared the efficacy of genetic modification of islets to systemic production through either intramuscular (i.m.) or intravenous (i.v.) injection of these vectors in a rat-to-mouse islet transplantation model. When gene transfer was performed into islets, a high level of primary nonfunction was induced. Furthermore, transduced functional grafts were rejected with the same kinetics as nontransduced islets. In contrast, i.m. AdCTLA4Ig and i.v. AdCD40Ig significantly delayed rejection (mean survival time of 54 +/- 26.9 and 67.6 +/- 44.9 days, respectively, vs. 24.3 +/- 9.7 days for unmodified islets, p < 0.05). Combination of ex vivo AdCTLA4Ig islet transduction and i.v. AdCD40Ig did not improve graft survival further. In conclusion, islet graft transduction with adenoviruses coding for costimulation inhibitors resulted in local expression with low serum concentrations of CTLA4Ig or CD40Ig and was unable to protect islet xenografts from rejection. In contrast, i.m. or i.v. gene transfer resulted in high serum concentrations of these molecules and was highly efficient in prolonging xenograft survival. These results contrast with the efficacy of AdCTLA4Ig we observed in a rat islet allotransplantation model and suggest that islet xenograft rejection might be more difficult to control.